C, pH 7-9 and 0-4 % (w/v) salinity, with optimal growth at 30 C, pH 8 and 0 % (w/v) salinity. The cell wall of the organism contained LL-diaminopimelic acid as a diagnostic diamino acid, and ribose, mannose, glucose and galactose as diagnostic sugars. The polar lipid comprised diphosphatidylglycerol, phosphatidylglycerol, three glycolipids and four unidentified polar lipids. The major cellular fatty acid was anteiso-C 15 : 0 (47.2 %). The major menaquinone was MK-9 (H 4 ). The DNA G+C content of the isolate was 68.8 mol%. The genome-based orthologous average nucleotide identity value for strain NSG39 T and 
Diet impacts the structure of gut microbiota [1] , and gut microbiota affect the host immune system, nutritional status, disease and health [2, 3] . Nevertheless, studies of the impact of feed on fish gut microbiota are scarce and metagenomic studies are biased towards wild fish gut microbiota. The Korean rockfish, Sebastes schlegelii, inhabit the coastal areas of Korea, China and Japan [4] . They are specifically raised for food in marine aquaculture ponds in the Republic of Korea [5] . The feed compositions for economical production of Korean rockfish have been developed over many years. Further, the effect of feed on the growth rate of cultured fish has been investigated [6] [7] [8] . To devise a more effective feed stimulating the health and growth of cultured fish, changes in the fish gut microbiota with the feed must be investigated. In the current study, we investigated the intestinal microbiota of reared Korean rockfish.
An intestinal tract sample of the Korean rockfish was homogenized and diluted with filtered phosphate buffered saline. Each dilution was inoculated on Reasoner's 2A (R2A) agar plates and incubated under aerobic conditions at 20 C for 1 week. The composition of R2A agar (BD Difco) is as follows: 0.05 % yeast extract, 0.05 % peptone, 0.05 % casamino acids, 0.05 % glucose, 0.05 % soluble starch, 0.03 % sodium pyruvate, 0.03 % K 2 HPO 4 , 0.005 % MgSO 4 and 1.5 % agar. All isolates were sub-cultured in triplicate to obtain pure bacterial cultures. A new strain, designated strain NSG39
T , was classified in the genus Tessaracoccus and further taxonomic study was carried out. Seven reference strains were obtained from the following culture collections: Tessaracoccus flavus KCTC 39686 T T was amplified by colony PCR, using a PCR pre-mix (iNtRon Biotechnology) with two universal primers 8F (5¢-AGAGTTT GATCCTGGCTCAG-3¢) and 1492R (5¢-GGYTACCTTG TTACGACTT-3¢) [9] . The PCR amplicons were assembled by using SeqMan 5.0 (DNASTAR), and the primer sequences were removed by EditSeq (DNASTAR). The 16S rRNA gene sequence of 1389 bp was compared with sequences of other type strains in the EzBioCloud server [10] T and type strains of closely related species were aligned using BioEdit [11] . The phylogenetic relationship between strain NSG39
T and closely related species was delineated by reconstructing phylogenetic consensus trees by employing the neighbourjoining ( Fig. 1 ) [12] , maximum likelihood [13] and maximum parsimony [14] algorithms in MEGA version 6 [15] . Although the phylogenetic tree did not reflect that strain NSG39
T shared high 16S rRNA gene sequence similarities with its closely related species, the strain was included in the clade comprising other species of the genus Tessaracoccus.
To identify growth range and optimal growth conditions, strain NSG39 T was cultured in R2A broth media under various temperature, salinity and pH conditions. The composition of R2A broth (MBcell) is as follows: 0. 05 Nikon). The Gram-staining test was performed using a Gram-staining kit (bioM erieux), according to the manufacturer's instructions. The bacterial motility was evaluated after inoculation of cells on semi-solid agar with 0.4 % agar by the stab method [16] . The demand for oxygen was evaluated by incubation in an anaerobic chamber with 90 % N 2 , 5 % CO 2 and 5 % H 2 . The isolate was unable to survive under anaerobic conditions. The cells were coccus-shaped (1.2-1.7 µm), Gram-stain-positive, non-motile and aerobic. The colonies were visually assessed after 48 h incubation on an R2A agar plate; they were circular, slightly convex, pale yellow and approximately 0.5-1 mm in diameter. The differential characteristics of strain NSG39
T and the type strains of validated species in the genus Tessaracoccus are presented in Table 1 .
Biochemical properties of the isolate were determined by using API ZYM test strips (bioM erieux), API 20NE test strips (bioM erieux), API 50CH test strips (bioM erieux) and GP2 MicroPlates (Biolog), according to the manufacturers' instructions. API ZYM test strips and API 20NE test strips were used for the identification of enzyme activities. API 20NE test strips were used for carbohydrate assimilation testing. API 50CH test strips and API 50 CHB/E media were used to determine acid production from carbohydrate, and GP2 MicroPlates (Biolog) with GN/GP inoculating fluid (Biolog) were used for the determination of carbon source utilization abilities. The results of biochemical analyses are presented in Table 2 . The oxidase activity was observed as a development of blue colour after exposure to a 1 % (w/v) tetramethyl-p-phenylenediamine solution (bio-M erieux). The catalase activity was determined by observing bubble production after exposure to a 3 % (v/v) hydrogen peroxide solution. The cells were oxidase-and catalasenegative.
For analyses of cellular components, the isolate was incubated on R2A agar plates in optimal growth conditions for 48 h. The cellular biomass collected from the R2A agar plates was lyophilized, crushed and used for the cell-wall analyses. For analysis of cell-wall peptidoglycan, whole-cell hydrolysis was performed by autoclaving (121 C, 15 min) according to the protocol described by Hasegawa et al. [17] . The whole-cell hydrolysate was centrifuged to obtain supernatant, which was concentrated with vacuum concentrator and redissolved in distilled water. The solution was spotted on a cellulose thinlayer chromatography (TLC) plate (Merck) with LL-diaminopimelic acid, DL-diaminopimelic acid, alanine, lysine, glycine and glutamic acid as standard amino acids. A solvent composed of methanol, pyridine, 6 M HCl and water (80 : 10 : 4 : 26, v/v/v/v) was used for the development [17] . After one-dimensional TLC, ninhydrin was applied onto the cellulose TLC plate; the plate was then heated at 100 C for 5 min [17] . For analysis of cell-wall sugar, whole-cell T are from the current study. All strains are non-motile and oxidase-negative. All strains contain LL-diaminopimelic acid as a diagnostic diamino acid. +, Positive; À, negative; ND, no data. PGL, unidentified phosphoglycolipid; PG, phosphatidylglycerol; DPG, diphosphatidylglycerol; PE, phosphatidylethanolamine; APL, unidentified aminophospholipid; PI, phosphatidylinositol; PL, unidentified phospholipid(s); GL, unidentified glycolipid(s); L, unidentified polar lipid(s). Data from the following: a, Kumari et al. [29] ; b, Lee and Lee [30] ; c, Cai et al. [31] ; d, K€ ampfer et al. [32] ; e, Li et al. [33] ; f, Maszenan et al. [34] ; g, Puente-S anchez et al. [35] . Enzyme activities (API ZYM/20NE): 
hydrolysis was conducted following the procedure described by Staneck and Roberts [18] . The whole-cell hydrolysate was spotted onto a cellulose TLC plate (Merck) with ribose, arabinose, glucose, galactose, rhamnose, xylose and mannose as standard sugars. A solvent containing n-butanol, water, pyridine and toluene (10 : 6 : 6 : 1, v/v/v/v) was used to develop the one-dimensional TLC [18] . To visualize the spots of cell-wall sugars, the plate was sprayed with a reagent comprising watersaturated n-butanol with 3.25 % (w/v) phthalic acid and 2 % (v/v) aniline and heated at 120 C for 5 min [18] . The cell wall of strain NSG39
T contained LL-diaminopimelic acid as a diagnostic diamino acid, like other species of the genus Tessaracoccus (Fig. S1 , available in the online version of this article), and ribose, mannose, glucose and galactose as diagnostic sugars (Fig. S2 ). For analysis of polar lipids, the bacterial cells were collected from R2A agar plates and freeze-dried. The polar lipids were extracted from the freeze-dried cell mass and dissolved in a solvent comprising chloroform and methanol (2 : 1, v/v), according to the method of Minnikin et al. [19] . The extracted polar lipids were analysed on a TLC silica gel 60 F 254 plate (Merck) by two-dimensional TLC. The first dimension was developed using a solvent containing chloroform, methanol and water (65 : 24 : 4, v/v/v); this was followed by development with a solvent containing chloroform, acetate, methanol and water (80 : 15 : 12 : 4, v/v/v/v) for the second dimension. The total lipids were visualized by spraying 10 % (v/v) ethanolic molybdophosphoric acid. Three reagents were used for detailed analyses of the total lipids: ninhydrin reagent, for the detection of amino acid-containing lipids; a-naphthol reagent, for the detection of glycolipids; and Zinzadze reagent, for the detection of phospholipid. For the phospholipid component analysis, standard phospholipids, including phosphatidylethanolamine, phosphatidylcholine, phosphatidylserine, phosphatidylinositol, phosphatidylglycerol and diphosphatidylglycerol, were spotted on a TLC silica gel 60 F 254 plate (Merck) with extracted polar lipids. The following polar lipids of strain NSG39 T were identified: diphosphatidylglycerol, phosphatidylglycerol, three glycolipids and four unidentified polar lipids (Fig. S3) . The cellular biomass obtained from the R2A agar plates was saponified and methylated for the extraction of cellular fatty acid methyl esters, according to the protocol of the Sherlock Microbial Identification System [20] . The extracted fatty acid methyl esters were separated by gas chromatography, and the composition of cellular fatty acids was determined by comparing with the TSBA6 database [21] . The major fatty acid of strain NSG39
T was anteiso-C 15 : 0 (47.2 %). The overall fatty acid profiles of strain NSG39
T and closely related species were similar and they also had anteiso-C 15 : 0 as a predominant fatty acid ( Table 3) . The bacterial cells incubated on R2A agar plates were collected for extraction of menaquinones according to the protocol of Collins and Jones [22] . The extracted quinones were analysed by high-performance liquid chromatography using a C18 column (150Â2 mm) as the stationary phase and a solvent comprising 60 % methanol and 40 % isopropanol as the mobile phase [23] . The major type of menaquinone was determined by mass spectrometry. The major menaquinone was MK-9 (H 4 ), like most of the closely related taxa of the genus Tessaracoccus. Thymidine-5¢-monophosphate, uridine-5¢-monophosphate , the accession numbers are CP019607 (for chromosome sequence) and CP019608 (for plasmid sequence). Genome sequences were annotated by using the Integrated Microbial Genomes system to identify total genes [25] . The genome of strain NSG39 T (3 934 699 bp) had 3771 total genes including 3717 protein-coding genes (98.6 %) and 54 RNA genes (1.4 %). Unsaturated acids iso-C 18 : 0 0.5 
